(19) n^aifjm^atmm 




(43) S^^BSB 
2002 ^8 ^ 1 a (01.08.2002) PCT 



liiiiiiiiiiiiiiiiiiiiiiiiiiinii 

(10) iH^^gflft-t 
WO 02/059173 Al 



(51) mmnv^i^m': 



(21) 



C08F 297/02 



PCT/JP02/00459 



(22) 



(25) SISUfii(7>WS§: 

(26) Sie^BB<DSI§: 



2002 ^1 ^23 a (23.01.2002) 



(30) ffiftUx-*!: 

t#ai2001-16798 2001 *1 ^25 B (25,01.2001) JP 

(71) ffiBiAr*H*»<*X<Z)tt^HI=ol\T;:»Att 
5t^?a (TEUIN LIMITED) [JP/JP]; x 541-0054 *BEJ& 
*IEm * *Km*Br 1 T S 6 » 7 Osaka (JP). 

(71) uiiiA r0*» *I1S»< ^rojg^HizoL^t:;: 

^x;u • T^7^x>y-tf;ui/-v:7 h (BAYER AG) 

[DE/DE]; I>-51368 U— 'If T — — "t? > Levcrkusen 
(DE). 



(72) t$^Xf 

(75) ^p^#/aiiiA r*si=oi^Ta)^;: tani 

(HASHIZUME,Kiyonari) [JP/JP]; =r 740-0014 Oi Q A 

> * — Yamaguchi ( JP). t* P # M (lODCNobuaki) 
[JP/JP]; f 740-0014 LUQIR jiBfti 5a)unr2# 
1 # %Att3£#4±j31IP%-tr>$- A Yamaguchi 
(JP). Jffitt ft- (MATSUMURA,Shunichi) [JP/JP]; =f 

740-0014 iijnm j^sm BOttinrras 1 «A 

tta^fettJ&aWSS-bVir-rt Yamaguchi (JP). i& 
m M (IWATA,Kfloru) [JP/JP]; f 192-0914 SIR IB /V 
i?-m Wrl& BT 1 2 9 6-5 4 Tokyo (P). BSE 
(AOKI^kihiro) [JP/JP]; T 191-0065 XKffi B^iti ^ 
*<fi4Ta 3»2*«A«cS*aK3KWSS-b> 
4i-rtTolQ^o(JP). 

(74) ttSA: Sfa lS?i(NOGUCHl,Yasuhiro); T 105-0003 
;U Tokyo (JP). 



(54) Title: IMPROVED HYDROGENATED STYRENE/CONJUGATED DIENE/STYRENE BLOCK COPOLYMER AND 
PROCESS FOR PRODUCTION THEREOF 



(54)«Ma)«i*: »a*nfc7K«<bx9^u>-ita^;x>-x^u>:?p^y^«»&fttecki;-ea)fia»a 



1 1 


I 


1 




/ A^** 

/ 

/ A'** 

f * \ & * 

f * \ . ^ 








/ *l\ * • 

/ 'A ' • 
















/ ' ^•='- — 




_ 


, 



100 



200 



300 



400 



500x10' 



^fi(g/mol) 

MOLECULAR HEIGHT (g/mol) 

^ (57) Abstract: The invention relates to a hydrogenated styrenc/ conjugated dienc/styrene block copolymer excellent in toughness, 
^ heat distortion temperature and moldability, a process for producing the copolymer, and optical materials made by using the same. 
I/) The block copolymer is one which is prepared by hydrogenating a styrene/conjugated diene/styrene block copolymer constituted 
O mainly of styrene polymer blocks and a conjugated diene polymer block and which has (i) a content ratio by weight of hydrogenated 
^ styrene polymer block to hydrogenated conjugated diene polymer block of 75/25 to 97/3, (ii) a degree of hydrogenalion of 90 % or 
O above, 



o 
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(81) HS^m fSrt;: AE, AG, AL. AM, AT, AU. AZ, BA, BB. 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU. CZ, DE, DK, 
DM, DZ, EC. EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, OM. PH, PL, PT, RO. RU, SD, SE, SG, SI, SK, SL, 
TJ, TM. TN, TR, TT. TZ, UA, UG, US, UZ, VN, YU, ZA, 
ZM, ZW. 

(84) JiSIl (J^iA): ARIPO (GH, GM, KE, LS, MW, 
MZ. SD, SL, SZ, TZ, UG, ZM, ZW), ^ -VTltW 



( AM, AZ. B Y. KG, KZ, MD. RU. TJ, TM), 3 — 
» (AT. BE. CH. CY. DE. DK. ES, FI. FR, GB, GR, IE, IT, 
LU, MC, NL. PT. SE, TR), OAPI »W (BF, BJ, CF, CG, 
CI. CM, GA, GN. GQ, GW, ML, MR, NE, SN, TD, TG). 



and (iii) a number-average molecular weight of 30,000 to 200,000 g/mol as determined by GPC method, and contains (iv) 1 to 20 
wt% of high-molecular weight components whose molecular weights are at least three times the number-average molecular weight 
as determined by GPC method. 

(57) 

U > fi :^ D i: i; > g -^f^ 7^ o *y ^ A> ± i: U T 3& S >^ ^ U > - 

ym^i^^ru \y ^/7^mitm^V:sLyW.^ii^Zfu ^OfiMitA^T 5/25-9 
7/3"t:&Dx (^) 7K^ib^*^9 0%Ji(±TfeDx {^) GP C^T^tofeiSSc 
¥i^^^*d53 0, 0 0 0-2 0 0, 0 0 0 g/molT*fet). (x) GP 

c^^^ibtzimi^^^m.(D 3 f$Jix±o^^ft?£ o tz^^'f-m^^^ 1-20 

■[ g % r § tK^^ b X 1/ > - ^ttft X > - ;^ 5=- 1/ > r n >y a-^fsjcT S o 
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tts mm^i. ^^m:^^. ifsg^s mwrn) isJi^v^/^tzimM^i^mz 

4 

#s ^fc?i^lBii7= ;^ (MOD) cD:^^fi<bN fe§v^{±xi^^;^^ffi^7^'^;^ 

^ (DVD) ®|B^. :/;b-l/-1f-©il^W^^tlSiB^^g©lS5&iK<b© 
Pt^M^^ ^ tl -5 J: a {3 Jfe T t T V ^ 5 o 

>'lSmJii©i@^J{)S^^•efeSo c:tie>©-^3Ji:bT5i<Uy^5^i/>©5f#j!^«<& 
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(Df^m^i^i^^^^tiXi^^^o m^im&¥7- 11403 0^^&#K:43^^T{d: 

ii>tt^yt^mmm\^^^^tt^. '>^W2 66894 s^^^s ^^2 7300 
10 5 3^^m.^izm^^tix^^^o 

tlfc:^J3l©lFm A^M S tit I ^ 
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10 (Mw) (Mn) <Dlt. Mw/Mn*sffiV^ 

ilticfcO^^S^^ (Mw/Mn) Asi~2SS0S^i*:^-^fiai-SC:i:ASqItg 

I^.^PiWO 0 0/3 4 3 4 0-#BJi|ga'5:if) o • 
20 ©^^5^^l/^titi^a-:i^*s^^tt:^V^;^^l/>M^^*: (Mw/Mn- 1. 1) 

Mn~2. 0) ^-^mT^^^tifiii^^o zh^^^i-mmmm^(D^t)tji\^^:& 

•7 > y A ^ ^^6^ fcTKS^b;^ 5=- u > - J^fS 3^ > ^ p 

«-&#:oflfe«Mb;^5^u>fi-^#:s Tk^-fb^^Si^i^a-^^^j^js^fig-rSo 1^ 
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5 WiXLi?^^^ZtifiX^tiii>^rco 



^ i: t -C 3& 5 :^ ^ > -^tfS > - ;^ 5=- 1/ > T'p >j/ tJ' ^S-^#:t7K^'fti-r § ^ 
i: {c J; ^ T t# n -5 Tk^-fb ;^ 5" 1/ > - J- > - ;^ 5=- 1/ > r D ij/ ^ ^^S-^<*:t- 

20 CD«»jt*S7 5/2 5-9 7/3-t?$>Ds (-f ) zKl^'fbW 9 0 %JiiL±T'$» 

("i?) '!7';wi--^x-$/3>^PTh^^7^- (GPC) mxlUfsbtzm^i^^ 
(Mn) AS 30, 00 0-200, 000 g/mo l-efeDs A^-^ (x) G 
P C^^-e^i;&;fci;(¥i^i9>?l: (Mn) 0 3 ^J^±©i0-?S^& o ^cliiiS'? 
& 1-2 Oafi%^;&-r'2)2k^'fbX^b>-#Si^a:>-;^5"l/>::/P5/^^^M 
25 ■&#:T-$)So 

>^p >3/ ^:7^ts^^:^jgj^flt,(::^^-rsx@j3«tt>-^^M-^#:<&7j<m^btS 

^ e> ^fc § TKm-fb;^ 5^ 1/ > - it^tay X > - X 5^ k >^t»-&i*:0M3i;&'^-c- & ^ 
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20 V^o 

25 ^^^9!i^x>J^J^^0^^i;b■c^ o-p^f•;^;^^l✓>^ m-^g^;u;^^i/x p- 

;^^)\^7.^\yy^ a-p<5^;i/;^5^1/>> hrx;i/:h7^ l/X a-p(5^;i/- lfx;i/ 

♦ 

5 e 
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1343 s X ^ 1/ :/ -fttss^x > 1/ > :r D ^m-^i^o {7,^u 

5 >a^#;:/Diy^^) / (^ttSi^x>a-^#:^D OSSib L T (is 7 4/ 
2 6-9 7/3■efeS^i:^s$f^b^^o ii©l5H©^^fi^#:<^7j<^'ftifSC:i:{c: 

^9:i^j:>m'^#::rp>)/^) OMiJt^&T 5/2 5~9 7/3tc:-r-Sili:*ST-§<5o 

OTs ^ ^ ^nt. b < 1 0 M»%J.)tTs SfeitF* b < {i 5 m»%OT-C&So 

^^{iGPC^^{cJ;Df#&tL^>K';;^^l/>J^#0^^MT4 0, 0 0 0-3 0 
0, 0 0 Og/mo Is »tb<{i5 0, 0 0 0^2 5 0, OOOg/mols 
<t D^*b<{i6 0, 0 0 0-2 0 0, 0 0 Og/mo l©ISHT'fe<5o icTO 

20 |^ilittgtASi^<^d:!?r^T?§i!ll^^Asaiit:*i:Sfc«)»^b<:&W tfes 

BJ{3^5V^Ttt^ iiSO. 5 g/d L© h;i/X>^?^c|3s 3 O^CT-Sll^bfejlTUJlSfi 
25 Jg77sp/cT'^^N-rSi:s 5i7c;*fiSiib-rti«^tb<ttO. l~5dL/gsJ: 
!3i^tb<{±0. 2-2dL/g©|gH-C2&§o 

0^ *5 5 ;^ 5^ 1/ > - ^fg X > - 5" i/ > D y ^^«^i*:(is G P C 

mX'^mzUL^^i^^^M. (Mn) ©3^Jii±©iS^9-^afigia^^l-2 Ofi*%^ 

Wr§iii:dsifSbV'«o J:DJf^b<{i3-l 8%s ^ e>{3Sf S b< (i4- 1 5 
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%T'ag)^o l^tcs :^•?«^^y:GPC^CJ:l3^#&^^SS*¥±ll^^•^* (Mw) 
tUnOit. Mw/MnCD^T-1. 3-2. 2dW*b<x J;D^?^b<(il. 
4~1. 8^ ^e)fc:^?Sb<<il. 4-1. 7-efe-5o tfes GPC^lcJ;!9^# 
e»tL-5 z^pili^^* (Mz) i;Mw©l:b^ Mz/Mw©^|-el. 1-2. 5*5^8= 
5 ^L<x j;D«=tb<{il. 2-2. Os $e.{;^^b<{il. 3-1. 6-e$. 

10 fc©i!f^b<^V>o 

T*^ffl^nTV^5*0t?feSo ^tz^ m^^^m. (Mn) s fii¥*ll^^fi ( 
15 Mw) . zn^^^A (Mz) j±"€*i-?tiTfB^t3j;ot^^tiS:9'^M-?rfe;g>o 
Mn= {2 (MixNi)}/(2Ni) 
Mw= {2 (Mi^xNi) } / {2 (MixNi) } 
Mz= {2 (Mi^xNi) } / {2 (Mi^xNi) } 
±^4's M i i fife^©^^«x Nitiifig^OiEt?$)5o ^tz. Mw/Mn 

■ :i^>te3fe©-aS^-^©^;HStii#-tirfc±#:©^;vjg(ic^-rSzK^^b^©Ci 
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4 

10 *%Bj :fe 7jc^ jb:^ ^ 1/ > - ttfS 31 > - ;^ ^ 1/ > >^ n y ^ *m^#:® 
^i^l^S-^M (Mn) {i'!7';w^-$x->>3>:J?Dx' h^^^7-f- (GPC) St: 
J;b#6.tiS5j<UX5^l/>m^©^^l:-Z:3 0, 0 0 0-2 0 0, 0 0 0 g/m 
ols $f*b<{i5 0, 0 0 0-1 80, OOOg/mol. J;D»*U<«i6 
0, 0 0 0-1 6 0, 0 0 Og/mo l0|gHT-fe-So ic¥±S:0>^«***tlJ;D 

tfcx #^^rSft'T-tJ^bfcjl7c3|ii!iS*)t9'?a}Bg©SS«tRa-r*fe-5o *^ 
20 H^{;::feV^t:(±^ ^iSO. 5 g/d LCD h;i/x>^t^ctJ, 3 O'CT-^lJ^bfcaSJte 
S77sp/cT^^N-r5i:s a7tMi:bt{i»*b<{±0. l-5dL/gs J; 
f)»Sb<(iO. 2-2dL/g®|gfflT*feSo 

*^BJi{c*5{t-57jc^'fb;^5^b>-^*tS:i^j::>-^^i/>:/Dyi^^tM^Wix 

GP CS-e^«)felS&¥±S^S>^« (Mn) © 3^fe;±®^^*^*) ofe^^^^Sfig 
25 ^^1-2 0%^«-r*o cfct3«^tb<a:3-l 8%x ^ P,fc:»* b < Ji4- 1 

jSTTSfc«)i(f * b < <s tfe^tiJ: D::^^ < JiT^^B^cjia^CTk^-fbtt 
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GPCStJ;Df#f>n5fiftTO:0'^* (Mw) tUnOit^ Mw/Mn® 
ffiT'l. 3-2. 2t!:&^ZtifiU^b<.. ^^iiJrtV<itl . 4-1. Ss ^ 
f) t:$f * b < {± 1 . 4-1. 7ffe^o tfcs I^^KlGP Chilli t)^fe)n^z 
¥±II^^S (Mz) i:Mw0Jt^ Mz/Mw0filT*l. 1-2. ST'fe-S^ilA^ 
5 0^L<^ J;D»^U<{il. 2-2. Os ^^lzii}^L<ltl. 3-1. 



10 -5::i:W*ti.^o 



xtt^?fi> Xo{iGPC?S-c^fefc^9-^fii9-^ffli^{3:fe(t§lI;iSfc:- 
H{iGPC^l?^i&fc^^m^^ffli^{;ii3«ti)XoCD^^^=&^U w. 
p{i^ti-?tll. 3^w/xo^3. 0^ 1. 5^p^3. Q^m^t^o) 
15 w/xo*5J;t>*/o©J;D^SbV>l5ffl{il. 5^w/xo^2. 5> 1. 6gp 
^2. 5T-$)So GPC?£T-5fc«)fcia'^fi^^ffl^ds^ (1) -^^^tl-SISfflS 

±13© J; o ^ami^T. 5^ u > - X > - ;^ ^ u > y D ^ ^n-^m:.^ t 

25 ^^S§#^:6:V^o 
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^9^a{i^l$t|5g^^tl*V^As, i8:^b<{il, 0 0 0~2 0 0, 0 0 0 g/mo 
Is J;t)«=^b<tt2, 0 0 0-180, OOOg/molx $&{^»tb<(* 
15 3, 0 0 0~1 6 0, 0 0 0 g/mo I'-^^So 

?i^a5{C'&fia-rsx@:feaitjfM^^a'^^^7K^<bt-?>x@^&sgT»3itc^jg$ix 

20 So «J;D»Sb<(is Tiax^ (I) - (IV) X X^l/>j3J:tJfT-:^>«^ 

sxa (II). xa (I I) -eft e>tifcSjiSM^»j:th-^5^i/>;^^^M-^ 
(iii)sxs(iii) m^htcm^m^miz^mimm^mmu 7m 



ihRm^noJ^ (IV) §;gs^Ii:*s^tbv^o 

^e>t:sXS(I)~(III) ic*5V^TTIB^ (a) 
(a) l^Vi/Vi^500 



(g) 
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(b) l^Vj/ (V1 + V2) ^500 

(c) l^V3/(Vi + V2+V3)^500 

(d) 0. 0 1 ^Csi^9 

(e) 0. 0 l^Ci^l 0 
5 (f ) 0. 0 l^Cs3^9 

(g) 2X102^ (CsiVi + CiVg + CggVa) /CbVi^2x10* 

(L/min) s Vgfi^-S^jf *©Si;&rg^tlO«:« (L) s Vgti 
■ j^jiS (L/min) s V ^\tf^E.m-^mfp<DS.mm^m(Dim (L) s VgtiS 
m (L/min) x Csi(i^-S^«t:^i^-rS^^l/>©iijft (mo 1/L) ^ 

CIli^-s^^f^c:#fc«&•rs*^g^;x>©^iJK (moi/D s Csatt^ns^ 

15 jit:^iS&-rs;^^V>©?^;S (mo 1/L) . CB{i^-«^ll«^-ri.Tr: 

:2i->«-^li$&^J®m^ (mo 1/L) ) ^±xm&ir^:itibm^L\.^o 

Vt=V2^ysX^^^ztifimu^o ttcs x@ (I) ~ (I II) ^m&3 

0-10 o-c-effaci^As^SbVNo 

iiJlTx X@ (I) - (IV> fcoV^T™■r•5o 

J5 yi/tpJ^^OTMV^m^ -T^^i/e^AN *;vs/'i7A> :^hD>^«>As 

e^As 7j^e7A^©T;V:i7';±!i#Ji^ p<5^;i/U^e7As x5";i/>;^ii7A^ n- 
rnhVl/U^-^A^ i s o-7'nif;i/U^'>A. n-7'^;vU5^'i7As iso 
-7"^;i/>J^'^A^ s e c-:^^;i/U^'i'As t - u 5^ •> A> i^^o^> 
^i;x-;i/U5^'i7As 7x-;i/i;5=-'>As S^^P'N:^sx;i/i;^e7A^cD^^'J^ 
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?M:0-^OJ;Di£v>S^#:Ast#e>n^o s e c -p^5^;^';5^'>A<£^l^^ 

15 8 5aa%fei±i:-rS{C{±> s e c-7'5";^';f•'>A^^Dll$&SJiS®3iV^Tx;t 

20 i^-e^Ds ^^M^s ^nW^s Ji^M^s U^ji^^^tfYb^-CS)^* 

6^{c{i7^>s xh7tKo7-7>s i;x^;i/x— 7^;^ Txv-;k i^7xx 

^i'x^y, i^x hdri/xt$^>^cDx-x;i/^ ; h h'Jx^;i/ 

25 l/^i^r^Vs 7" h^x^;i/p(^i/>i;T^X h^x5^;i/x^i/>i;r 5 >s 

TifbTi/^p [2, 2, 2] ; i?^^;i/;;^;i/7'f h\ 5=- 

>7xx 7" h^b KP^;t7a:X6;if£D5';tx— T^;!/!! ; h Up<^;W4^;^7'f 
X h »; x^;i/7}n;^ 7 -f X b U - n - 7 >> h u 7xx;i/:4^;^7 
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7 7 -f y rn ;i >^0=i^jJ-%;^ 7 >^ ; U a - 1 - :r h 

K ::?-hy'i7A-7x^^'>h\ :jb U "i^A- 1 -:/h^i^ h\ >!3i;e7A-7x>' 

S^TifbTi^i^^p [2, 2, 2] >4fi^Jjai-r<Sc: i:*sx-§§o iin 

1 

P^^^^J 1 m o 1 {i^ U 0. 1-100 mo lx^*t<JiO. 2~50 
mo Is J;t)iH^tb<{iO. S-l Omo ixfe^o »S*sij>^-r^i>i:tS<4 

15 $«i:bTffll^:5®^{c{ii©|5Bt)T'{i^diW 

SP^nsc:i;:bs|i?tbv^o cie:T-fflv^s^iii:bT{ifi^<*:^^«?U :^^i/> 

*bV^«?!li:bTx n-'^>t5^>s n-^^-y->> n— ^7'iJ'>^0C4 

20 ~ 1 2 ofltJifij^^^to^ ; ^ p 7^^ >N $/^D^>^>x ^^;i/$/^^D'^>^ 

7=*U>^©C4~1 2©M^]^'fbz(c^ ;-^>-lf>s h;i/xx ^i^l/>x 

0 6-12 ©^^J^YbzK^s Ji5^;i/i-x;K xh7bh'P77>s 
25 p<5^;i/-t-7'5^;i/x-7";i/^©C4-l 2©x-7^;i/^$^{f 5ci:AST*tSo 

itie>©a-fes »i^<b7m mnmmdm. x-x;i/Mwtb<x e/^ 

k 5';i/rf>^©^tgtt:tf>^#HMTs $>SV^{i^S?g©^^^TT^ IS^^ ^ 
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5 ) (Ommmm^^i (L/min) {±TIB^ (a) 
l^Vi/Vi^5 0 0 (a) 

i:izrv iitm-m-^m^mm^i^oim (l) v ^Uim-m^micmt 

JI&MS (L/min) "CfeSo.) SStS-TS^l t bV^o ^ (a) fc:43{tS 
10 Vi/vi{im-«^«t3iJ{ti.Sj;E;^g^©¥*a?^gB#^ (min) ^^\^t^o 

0 J; D v^i^^ic:{i^^fe^ilI^{i^^ir^^^g < & S i>s> ^m\^ifiiSi < :& i. toiff t 

15 ^tc. m-m'^mi^mmtz:^^\y>0m^ (Cs, (moi/D ) ti^xit 

TIB^ (d) 
0. 0 l^.Csi^9 (d) 

Cb (mol/L) ) i:UTliTiB^ (g) 

2x 1 0^^ (Cs,Vi + C:V2 + Cs3V3) /CbVi^2x10^ (g) 
(^id-?:. Vis Csiit^ (a) s (d) {::i5}j-§^il^|^^T-fe Ds 

25 (L/min) s V3(i^=m-&«t«i|&-r§:^^l/>*3j;Mg«DT 

m^^Mmi^Of^mommM^ (L/min) s Ci(d:^-m^ffilc#t$&1-S 
^t^s;:c>©aa (mo 1/L) ^ CsaJ^^Ha-^*! {i^tj^-T^X^l/ 

(mol/L) . Csitm-m^mi^^^-r^T-::t>m^mmicomm (mo 

l/L) ■C*$)So ) 
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S1V1 + C1V2 + CS3V3) /CBViC^ttJloTfeS^Si^^^tiao ti£oTs 
10 . X@ (I I) {C:fe^,^T{iX@ (I) l:m^fltzRmm^m:ii^m^i^:^y^ 

15 ii:»Sbv^o 

Jim (II) {3*^v^■c^-fi-^^|^::»^tl-5^t^9:i?3^>feS^^{i^^Si^x> 
M©»iiiSv2 (L/min) JiTIB^ (b) 

l^Vz/ (V1 + V2) ^5 0 0 (b) 
(ciCT-Vstt^ziS'^liOSJiBB^i^cDm Vis V2t±B&^ (g) {c::fe(t5 

20 ^mtrnm-^^^o ) 

^l^r^cli:J5)^$f$tv^o llxm-&^i{I43v^T{ix@ (I) nn^fitcRmu 

#^ii&^n^0-r\ V2/ (vi+v2) itm-m-^m^m^i^ji^^m^i^Q^i^m 

(min) <^5Si*-rSo Vj/ (vi+Va) 1 J; »)/J^^v^ila•^KJ^Si{; 

T{i20^V2/ (V1 + V2) ^4 0 0Tfe'5o 
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{iTIB^ ( e ) 
0. l^Ci^lO (e) 

5 X® (I I) ^;:j3V^T^^^gi?i>{ix^ (I) i^e>^$&$tifcSji&?i^ti{3^ 

i;j:>-7c:/D^yt>^fi^i$:»^^ti5o (I) 3{pe.#tl&^ti:fe^ 

10 ^<D7^-;r>M^lli!f^ltiJ<^II^^JJ:bT^SS^x>ofi^Sii&(feMtTTSo ^CD 

* 

xs (1 1 1) {;:^VNT{*xS (II) "t?^te>tli'itSiiS^B^*5J:tJfx^^v 
b-C»-r^©-&t^^-r§^^i:bT{i±wlib;fexs (I) T'0iJ^Nbfc«4 

^ffl-r?>c^;!)S-e§S3t>s^ x@ (I) -c^ffl-rs*©i:i^-cDW^^ffl-ri.ii 
20 xg (II I) tj3v^T^x«■^^i^3^^ip^na;^^l/>$)5v^^±;^^^>^ 

»3^Jg V 3 ( L/m i n ) {±TIB^ ( c ) 

l^Vg/ (V1 + V2 + V3) ^5 0 0 (c) 

g) ic:i5{ti,^^i;|^|^T"fe-5o ) 
25 ^^^-rSCj^ASJfSbV^o mHa-&lit:feV^TliXS (II) T-^e>nfeR;i& 

g-e#t|^^tL^©-e. V3/ (V1+V2+V3) \±%=M.^m\i:.^\^ ■^mm,'^ 

^cD¥W®^^ (min) ^^i^fSo V3/ (vi + Vg + Vg) d^liD/J^ 

16 
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tbV^i5Hi:bT(i2 O^Va/ (V1 + V2 + V3) ^4 0 OT-$)So 

tfex m^m^micmMt^:^9-]y>(Dmm (Csa (moi/L) ) ^:uT(i 

5 TI3^ (f ) 

0. 0 l^Cs3^9 (f ) 

x@ (1 1 1) lz^\^xm^^M:^^u>lts (I I) A>?>#ti|&^tifc 

A^ji^^^tiSo ^ifex xa (II) if^mB^ntzRmm-^^i^ii^mii^y-^ 

=.:tym-^mumimoHznLXO. 1~ 1 Omo Ids^^t bO^o 

*^<bTx@ (I) - (III) i:i^K>xn^Ms.mm-^mi^i^^9-u>- 
um<o 2 0 aa%j.:ATs t b < i o %^xr. j; d »^ b < (± 5 xhxtx^^ 

17 
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b < 9 5 %Jil±^ ^ f, b < {± 9 9 %i>A±ffilt!-t bV^o 
5&:ib\ (I) ~ (I I I) fc::feV^TX5^L/>^ #tge^x>>£»t-SP^lC 

5 ^^^S^^x>J,^l^oJ5fe^i:bT^ o-p<f;i/;^^i/>s m-?i^)v:^^ 

p-p<^;u;^^i/X a-7i^;i/;^^i/>x t-;^:^7^l/>s a-;^^ 

10 3^^0^{c^V^T{i^ ^^iZJim (IV) H:feVNTx ±IB© cfc 9 ^M^^^jjc^ 
20 #0#?U4a#:t^Si^bfe@«:Mi^<£WS:iJi**T-tSo 

s^±m^^bfc^)0*sm^SJJ&tt^5^■rfc^^)^ ^sb<Mv^e>tl5o 
25 3!3 7-;i/^:^s j^^i^fph/mm±s a^/s^u*s a^/T;!/^:^, a^A> 
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15 



III) ii^^ti}iX^rcmm^mizy]n}^ym^\mM^mm^Ltc^(D^^cD 



5 tt^VATx $)§V^{i^e>Mi 



;v^0C4~l 2©x-x;i/M<&#tfSci:ds-ct5o dti^o-S-fe^ Mi£©: 



20 /^?^rt4©®**&»^U<J&<x5 0«S%<&jB^S 



mifi±ifi\)-r^xfSL 



25 ^tt<^l^o i9>?^©^iTfc:J:S^?M<£T^©5^N *^oP3mt:SJi£;<&Jiff ^ 



7K^<bW 9 0 - 1 0 0 ^fSU<{±9 5-1 0 0%s ^fe5ftb<a:9 8~ 
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1 0 0%s cfct)^6F*L<(±9 9~1 0 o%•^fesc:i:^s»^b^/^o zK^^bWfS 

^^©^jpi^^^g© 5 0 %~ 1 0 0 %SJK©<iii:^-S A^s 

(Mn) (D3^iik±(D^'^'A^<h^tz-m^mm^^l'-2 0%^ 

20 wr5^:ii*si«f*Lv^o J:»)i(?*b<{i3-'l 8%s $f)k:$fSb<{i4'-l 5 

25 Di?tb<{±lppmOT> ^ 5) t:^^ b < (± 5 0 OppbWT"CfeSo 

• :$:|gBJ-^Jix ^®^JiMliO:^**-C*)s M^^S^^MAs 1 0 p p inWT> ckt) 
$f t b < {± 5 p p mOTT'fe ^zk^-fb^^f^ > -^t^i^x > 1/ > :/D >;/ ^ 
^^»-^#:i:■rsci:is^^bv^o 7K^Mi«^i^^3febfcfi^i*:^?S*»e.x ^it® 

20 
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*|i:/?M^-ri>a^^®fi*JtT-l/9 9-9 9/l*si?*t<> J;D5?$b<{i 
20/8 0~80/2 0s ^e>fc:^tL<a:s 4 0/6 0-6 0/4 OTZfeSo 
ftb0«^#:t 0»J^Hf#TO6 3-4 3 9 l-^i^^gt:f3«B07K^'fb:^5^U 

10 >^a-^#:> !^m^ 1 0-1 1 644 2 ■^^$gK:fBa©7K^'fb;^5" 1/ ^m;^!^?^ 

(Mn) {±>y;i/yi-^x-$/3>^^D T h^^7^- (GPC) ^{CJ;t)f#e> 
15 n^yf^V7.^U>WkMO'$^^MX3 0, 00 0-3 0 0, O00g/mol>^ 
tt<(i5 0, 0 0 0-2 5 0, OOOg/mols cfc b < 6 0 , 00 
0-2 0 0, 0 0 0 g/mo l©lBH-?rfe$o ^^iH^S-^gibs^nj; D;^tV^^:s 

^*l*SiT-{A^I^tl©^iil3te^ttT*sS*Sx ®tti&siST-r<5fc«)$fSb< 

20 ^l^o 

Sfes #ll^^8['t'-e«iJ^bfe)i7D*fiiE4)^iFa}e®©fig35:Rf^fe'?)o *^ 
B^fc::fel^T{i^ ^iSO. 5 g/d L© hyi/x^^rt^s 3 0°CT'«bfcii7c3te 

jg77sp/c-?r^^N-rsi:N ji75lfiSi:bT{i$ftb<{iO. l-5dL/gx J; 
t)^ftb<{iO. 2-2dL/g©fgHTfe^o 

25 zfc^'^b;^5'^>-^t^g^^xi/-x5^l/>:/Dy^^M^i*:«a^tI{is gpc^ 

-^^i^tzWL^^^^m. (Mn) ©3m±©^0-^S:^4,ofeigi9>^«^^;&l- 
3 0%^W■r'SiIi:WtbV^o J:!3$ftb<{i3-2 5%. ^e,{c$f^b<(i 
4-20%t:fei)o l^iS-^ MsS.i&a*s^ ti*«T' ^ ti?^«Sg A^^ST b fc t) 

21 
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■ 

M^^A^N C^lzX^'^^Mmm^^^l-m. (Mw) tUnOft^ Mw/ 
Mn®iitT'l. 3~2. 5-e^2>^i:*s^tb<^ J; Diy^S b < {± 1 . 4~2. 
5 2-C-$)5o l^^{3GPC^S{::c);D#e>tlSz¥±9:^^a (Mz) J:Mw® 

its Mz./Mn©faT-l. 1-3. o-cfe*cii:is^Sb<s J;Diy^tb<ttl 
. 3~2. 5^ $f>t:»Sb<y:l. 3~2. 2ffe5o 

^i-f^mm:(^^ hjiifiym^ (2) 

15 log(H(r)-r)g 6.5 ( 1 Q-^gr g 1 0") (2) 

(5!i(2)p}3s logfitffl^ms tMWP^ (sec) . H (r) (Pa) 
i±2 0 OVUOmm^^^ h)]y^^to ) ^llfet-il^l>{)S»^bV^o C5b:fe^ 

h;i/;{)S±?iiibfe^ (2) o^mMm^izit^ m7kmimm-^i$i^ 

^if St: D ft ^ ^ -cafe ^ o 
1 9 6 4#^fT) mi::mm(D:^mi^^-=>xM^:it1fi-^^?>o ^ (2) {i2 

22 
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^h)i<DmmtL'aimm^'p^\)fji^(Dm}^ti^i^±m^^(Dm. h (r) -r 

2 a) ®l5HT*fe-5o 

log(H(r)-r)^ 6.0 ( l^O'^^r ^ 1 0 ^) (2a) 
(3S;(2a)4^s logMffi^i5c^ rfiifilOl^^ (sec) ^ H (r) (Pa 

) {i2 0 ovuom^:^^^ hJl^^to ) 

10 *^ 0^ {I :fe 7jc^'fb;^ 5^ 1/ > - ^ttS: X > - 9" u > p y ^ ^fi^ft: ^ 
U •^^»T3iJSl 0^ (1/s) iz^lf^hmm^&tli 10 --2 O O (Pa • s.e 

c) (100~2, 0 0 O^WX) ■??$)Sc:i:*s»*u^/^o C5 tfe^Wi^7£& 

O'Cs *^»f^i^l03 (l/s) {c*5{t^MJ|ifiS*S5 0~1 3 OPa/s e 
c ( 5 0 0 ~ 1 , 3 0 0 :1<-r X) -efeSo 

25 y^X 1 0 1 0^ 1 0 7 6 (5'>'N' . ;^^^>-\' Ut^-T • 'Jr^;b;i/X (:^) M) ^© 

t>^-K7x^-;i/^S^'fb^j, >f;i/i/7;a-;;^ 1 6 8 (^n • u^^-f 
^7.^7^^r-GS (ffii&'fb^ (1*) ^) ^©T^U;i/t>i5^-K7xy-;n^ 
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im'i^omMm^. Mm^^^ i^miiSi^x jvumu^ 

J3i?aS2 5 0~3 6 O-C. ff^b<{i2 7 0-3 5 OU ^&t:J?*b<}i2 8 
0-3 4 0"'C©lBH*SfflV^6>tls ^M®S{i 6 0 - 1 4 0 'C> iJtb<tt70~ 
13 0U ^e>fc:»tb<tt8 0-1 2 5°CcDlSH*sfflV^f)n-So . 

^?FMbTi^5ii:>i)Si?^bv^o ^^pffi^l£^iig^^b-C^^^l^i^^tiii)^4 
^BI^tt*^fiT1-S;fci&^tb<=&:v^o ' 

to. ^Sti^ & {± b 4^ i: t" -5 ^#*j3is^ J: b T^^sifc^ s i i^T: 

§ -So 

V^T1. 3^w/Xo^3. 0> 1. 5^(0^3. 0 T'fe^^d^^^^ro 

^mr^mtnitm.mt^ {!) i^:ii\,^x 1 . 5^w/xo^2. 5s i. e^/o 

^2. ST'^SM^^^fo 

24 
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m^ (2) fc::fc'V^T^-f©^D3toii^>&TNU ^^^s ^ (2a) tjSVA 

V^Tl. 3^w/Xo^3. 0> 1. 5^/0^3. O-e^^^J^^^^-To Sifex 
SfeJ^-eS^tifc^^fi^ ( 1 ) l^::}3V^"C 1 . 5 ^w/x o ^ 2 . 5 . 1 . 6 ^ p 

10 g2. Sf^^^i^^^-ro 

V^Tl. 3gw/Xo^3. 0. 1. 5^/0^3. OX^^mM^^to Sfes 
?8[^Xffl$nfe^^{i5Si (1) t:fel>T 1. 5^w/Xo^2. 5s 1. 6g/0 
15 ^2. ST^SMJ^^^-To 

20 «) 

25 n - y^";!/ u As s e c -:r^;i/i;^e7A{irp|gaT-fe-SS/^j7 0'\dp-y-> 

-f V7'i/>^g :JEOL JNR-EX27 QmwMn:imwmm.^m\\ 

25 
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m^m^^m (Mn) s fifiTO^^S (Mw) z^m^m. (Mz) : 
5 A-^j:.-i/3>^U-^V^'^y'i-(mmmJim)^GFC^ Syodex 
System- 11) fcctDs h^b h•D77>S^g|^^C^V^T«a^U 4 

Ti3i5; (3) ^mux^j-m-^mcDmmmmf (x) tMiEfsciiicj^bit 

10 tBbfco 

f (x) = f (t) X (0.43429) / {(3At^ + 2Bt + C) x x} ( 3 ) 

{^^f (x) {i^^Mx(c:*j(3-5^S> f (t) ttNfK (t) 

x) =At 3 + Bt2 + ct+D^M^Ti.^|gC-^fei)o ) 
15 y^mW :JEOL JNR-EX27 ommMMmMMmW^MW ' H 

i^^i^^ii^ :JIS K7105 izm\ «iJ^bfco 

I z o d«||^m : J I S K 7 1 1 0 izm\ J v ^WuXW^UMiM^^^^ 

20 : J I S K 7 1 1 3 \Z.m<\ §ISI!9^®#yf^iJ^tfeo 

:JIS K7206 (C^^£V^^|lJ^ Lfeo 
m\7.^^Y)\y\ 1/;^^ hU^y^ • 1^-'f3i>7^'f 7^ iM) ttMDAI 
IM^^ffiU :3->7°U-hM-C2 0 O'Cx 2 3 0°Cx 2 8 0•Cfc:i5V^"r^i^ 

(lil* ==H^ ««iSJ{g> 1 9 6 4^^fT ^3 9M. 2.^5^ 
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5 m&^o^rn^ : nmsm. {mmm (t*) i^m 5 o b) v.^^m^\^fz. 
%'r>{7.'7mLm^\'^m^ (ai^MJiixii m mmo4od3h) ^ 



(-fe n -m^xn^ s F A - 3 0 



C^^J 1 ] 



15 ;W7-T^)^bfe^S%ffiV\ fi^Mii&<&ff-:5fe 



-r5=-;i/y5^e7A©?iS[{i-etl-enO. 9 4mol/Ls O. 0 0 44mol/ 
L-C2feofeo tJfcs ^na-&«(c:{i4. 2mo 1/L®>r vri/>-^>^P^d^ 
20. If^^glS^^O. 0 1 4L/min"T?Wbfco ^Hfi^llUfil. Imo 



;i/ * » 1- S ci i: ic J; t) :^ 5^ 1/ > — < V ri/ > - 5^ 1/ > 7" D y ^ ^a-^ 

nvxib mm.%m^s ymm 9 . s m p mi* i s o °ct- 1 2 mmTi^mihs. 
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1=1 



5 m^miizmto ttcs GFcmz^-ox^nbtc^'^mmm^mimcm 
to mimi^m-r^oic. ^^&m\&mtmmi^^ (i) (D^mi^x^^tc. 



lit^ (2) (D^mP^Xh^tzo 



L0%m 1 ] 

20 t tcRmm-^mizitm~m^mx^R^sfz. o ^ n - ^ a 

5. TxlO-^mol/L (||-S-&*fT-»bfcn-y5^;V>;^<i7A© 1 3% 

) ^^ntv^fco ^fes m-m■^mti'^^}ix^rc^}:^^u^mz\t^s.}&0n-y 
- u ^ -i/ A tt^na-^^it ^ .V r 1/ > iis^s bs 'm v r i/ ^)^^ 
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immm 2 ] 

to tits 2 0 0V\Z:iS\ir:S)^m7.^i^V)V^m2mi^m1ro $^2mi^^'r^o 

10 izmm:^^^ hMt^ {2) (Dmmp^xtb^fzo 



15 



-y^^;VU^e7A*s3. 8x 1 O-^mo 1/L ( 



o n - y^j]/ ^)^t>h (i^- a^a-c ^ V ri^ > b^ y 



1) cDiBfflF^-eafe^feo 
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\zmm:^^^hMt^ (2) cDi5Hi*i-e^ofco 
5 imm 3 ] 

ec-y^)W^^Aifi6. OxlO-«mol/L (m-M^i^xmMLtc s e 

m-m^mx^i^mtz ^tzsec- y^-ji v^^a itm-m-^mx ^vyuyt 
15 J:Bat> e^tifeo iJfeo-Cs mMm3xn<bnrz7mit:^^vy-^ v 

[ibit^iJ 1 ] 

mmu^iytz^m^^- h ^ u-T'tcgit^ia^^fi 170, 000^ 

20 :f^2. 2 0T'fe54<U;^^l/>5 0 Og. $/^n's:^r1^>3, 3 0 0 

- 1 - :?"f-;i/x-7';v 7 0 0 gs :^ '!r;i//>> U :^ • 7^;!/ ^ :^ 8 0 g ^^p^^ 7K 
1 OMP as SjS 1 8 0°CT- 8B#^7X^'fbSi;&?SfT:3fco 1/ 

^^J^bTX^7^'if-GS^M-^^fc:MbT2, 7 0 0 p pmJPx.T*^e) W 
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5 0 ^ 5 <k ^ (cis^ Lito n^tiftmmi^T. k^^^-gs ^m^i^±i^i^M 

LX2, 7 0 0ppm»U «^§ibTs ymit:^^]^^-^ 

c(Dm^m(D^mm^>. ^t^^ :^^^m^mm^m2iz^to tfcs 2 0 0-c 

^ (2) OlEHl^-efeofeo 

immm 5 ] 

10 ||»J 2 -eft ^ tifc?^^^!!;^ 5" rv7'^>-;^g=-i/>:;^D^>^ ^m-^^ 

m& t itm.m i -^n b ntzymit:^ ^ u ym^i^^mm^m^^omAiti: ? 5 : 

bT2, 7 0 0ppin»U ^^i<£@5feL/T^ 2lc^^b;^^i/>— f V7"l/>- 
^ (2) CDlSHl^t-feofeo 
[itWJ 2 ] 

+:^{c^^^U ^m®^bfe^SM:t-h^l/-:7^t:y^^^>2 7 Ogs i/^ 
20 D/s^i?->2, 5 0 0 gStt^i^:eo O-CST-JPflbfcmN 1. 6MCD 

2^^SJS$^ifco ^e>t:i^^/^T^ ;:^^l/>2 7 0gx P^:3e1?-> 7 0 0 g 
©fiMlt{i9 0/1 Oi^cofco 

iicDMt$/:j7p^:^-y-> 1, 3 0 0 gy 1 x;u7 o o 
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5 :L<Dimi\i^m-^w^^'^Mm-m^^&ozim±(Dm^\^Q%tz-^tzo ^ 

[J:bic««| 3 ] 

+^t|£*iU ^^fimbfc^S;t-hi^u-:/{c;j^^i/>2 7 Ogs 

ci-s:i^i?->2, 5 0 0 g^tfc3i^;l^o M?&4 0°C*"CMbfc^s 1. 6MO 
2n^R^s^^fzo ^e>ti^V^T^ J?^g^l/>2 7 0 D^:3p-y-> 7 0 0 g 

2^^i^j!&^-&fco s^&^7^^ ^ v7*d;v-;i'0. 7g<&jn^, ;^ 

20 ©MJt«:8 5/1 5:^ofeo 

Z.<Dmm\zn'7^JtPh/l^^)f}^Qg^tiW7L^ 7jc^flEl OMPas SSI 8 0 

t: J; o xymim^-^ w^Ltzo n^n^fz mt^'^^^m iib-cj^^^^if-Gs 

^II'&#^MbT2, 7 0 OppmJn^-C^P^?^^<^®*bTN 7K^>fb;^f-l/> 

25 —(v7-u>-x^u>m^i>^^mtzo 7mi\i^i^9 9%u±it^tzo zoTi^m 

imm-^ii^iz^tMm^i^^^&O 3 m±<Z)fi!6^{4 0 %rz o fco C0zK^<b 

Utt^s^g < ^ ^7=^(7.^ *tR^?f$B# {3 ^ 5 {^^^ Vtj:t^-:>tzo 

--;i/Bu^T-9 3%d^f,8 o%t:i£Tb-cb*ofco :i(D7i(.mih7.^u>--(v 

32 
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L 


34 


34 


34 


X5^lx>;lJg(Csi) 


mol/L 


0.94 


0.94 
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mol/L 


0.0044 


0.0038 
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mol/L 


1.1 


1.1 


1.1 
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L/min 


0.16 


0.21 


0.16 






70 


70 


70 


1 * 1 


min 


189 


136 


189 




1 1 III 1 


175 


121 


175 


Va/vvi +V2+V3) 


• 

mm 








(Cst Vi + C,V2 + CS3V3) /CbVi 


mol/mo 
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• 




wt% 


10 


15 
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136000 


1 1 9000 
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1.50 
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wt% 
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9.8 


9.8 
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12 
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151000 
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Mz/Mw 




1.51 
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1.36 


Mnx3Jil±(D»Mfi)t^i' 


wt% 


9 


9 


• 4 
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